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Recovery Firing of 40mm Projectile
Coated with Molybdenum Disulfide -
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PARI A

SYNOPSIS

1, Twenty (20) 40mm T1El projectiles were fired for recovery in
the Army 40mm )1 barrel No, 60449, At various stages of tie test,
the projectiles or the bore of the gun or both were coated with
molybdemm disulfide to obtain information on its use as a gun
bore lubricant and to arrive at a suitable method of application
for a future gun life test.

2. No definite conclusions could be arrived at from the results
of this limited test as to the effect of molybdenum disulfide as
a gun bore lubricant, Ilowever, the best method of epplication
tested was judged to be wiping on the dry material to cover tae
projectile band and body vithout coating the gun, This metihod
wes preferred hecause of its simplicity.
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PART D

INTRODUCTION

1, AUTHORITY:
This program was authorized by references (a) and (b),
2« REFERENCES:

ae BUORD 1ltr 574-1 (40mm) ReSa~FBW:11lh Ser 13308 to
SUPT NGF and COk NAVPROV of 6 November 1951
be BUORD 1ltr NP7 Re5a«FB'W:1lh to SUPT NGF and COM
NAVPROV of 5 June 1951 ~
¢, NGF Reg uest for Performance of Work 171-0323-Pl=261-178
of 10 July 1951
de U. S. Army Projectile Drvg, 75-2~304 40mm T1El Projectiles

3. BACKGROUND:

In darch 1951 the Proving Ground fired a small number of
3"/70 AA projectiles with the bands lubricated with molybdenum
disulfide in an attempt to improve band performance, The effect
on the bands was not significant, hut it was suggested to the
Bureau of Ordnance that an evaluation program be conducted to
determine whether the observed lubrication of tie hore would he
a factor in increasing the 1life of the sun., This vrogram was
initiated by reference (b), modified by reference (a) and fired
under reference (c).

4, OBJECT OF TEST:

The object of this test was to determine the best method of
applying molybdenum disulfide to 40mm projectiles for use in a
future life test of a gun,

5. PERIOD OF TEST:

a. Date of Directive 6 November 1951

b Date Test Commenced 3 April 1952

¢cs Date Test Completed Anril 1952
CONFIDENTIAL
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~ ¢e Three (3) rounds slow fire with band and body of the
projectile coated and an uncoated barrsl. '

- de Three (3) rounds slow fire vith uncoated projectilc and
the barrel initlally coated.

ee Throe (3) rounds slow firs with band and body of the
projectile coated and tho barrel initially coated.

f. Threo (3) rounds slow fire with band and body of the
projectile coated and the barrcl coated heforsc each round, Coating
of the band and the projcctiles was accomplished by wiping vith a
swab lmprcgnated with dry molybdenum disulfide powder.

Transvorsc strain gage mcasurcments takon at four (4) points
on the gun barrol are included as Teble IXI, Appendix (C). One (1)
point was as near the muizzlo as possiblo with anothor as far aft
as was convenicnt. The romaining two (2) points were oqually
spaced betwcon those,

9« RESULTS AID DISCUSSION:

Complotc boforc and afteor firing data arec given in Tablo I
(Appendix (4)), and photographs of the rocovcred projectilos arc
included as Figures 1-20,inclusive, Strain gage measuromonts
teken at four (4) points along tho gun berrcl are inclwndod as
Table II., Photographs of thc oscillogreph rocords are included
as Figuros 22-27, inclusivo. .

As a result of tho limited scopc of this tost it was not
expoctod that any apppeciablo superiority would be shown for eny
onc (1) lubrication method and this oxpoctation was borne out by
tho data, For this rcason the simplost mothod tostod, that of
merely wiping the dry powdor on tho band and on the bedy forward
of the band, was judged best,

As far as visual inspection could toll, thec band appoarcd to
bo well coated with molybdenum disulfide aftor tho test, Tracos
of molybdonum disulfide wore noted on the shell cescs and &
deposit was noted in the gun chamber aftor firing, It is folt
that this doposit rcesulted from swabbing tho barrcel and is not
to be oxpected if only the projectilec band and hody is coated,

CONFIDENTIAL |
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Concurrent tests conducted by the Naval Proving Ground on
3"/70 projeetiles have demonstrated a more satisfactory way of
applying molybdcnum disulfide. In this method the powder is
mixed with a plastic paint and painted on the projecetile. 1t is
then possible to get a uniform coating of sulfide of considerably
greater thickness than can be obhtained by wiping on the dry powdere
In the 40mm gun life test it is possible that this mcthod will be
uscd to supplement the dry powder application.

PARL D
CONCLUSIONS

10, No definitc conclusions could be errived at from the results
of this limitod test as to the cffaect of molybdonum disulfide as
a gun borc lubricant, However, the best method of application
testad was judged to be wiping on the dry material to cover the
projcetilc band and body without coating the gune This mothod
wes proforrcd boccusc of its simolicity.
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Recovery Test of TIEl 4Omm °roject11u
in Army 40mm Ml Gun Barrel Ko, 60449

Powder
Firing Charge Mussle
Proj. Order Piring (gus.) Pressure Velocity Yeight
Moo,  4/3/52  Condition - SPDN-8541  (t.s.4.)  (ft./sec)  (Ibs,)
1170 1 Waraning 305.3 20.6 2925 1,985
Round ‘
1un 2 A " 2.6 2908 "
1172 3 A " cove 2908 "
173 4 A " 20,3 2908 »
1174 5 B " 0.6 2910 »
1175 6 B " 19.3 2913 "
117% 7 B " 193 2913 "
um 8 c " o 2502 "
1178 9 c " 20,3 91 "
119 10 c " 19.1 2910 "
1180 1./%/52 Warning " 21,3 2929 »
181 2 D . 2.1 2925 )
1182 3 D " 20,8 2908 »
1183 4 D " 19.6 2906 .
1184 5 B " 21,3 2905 n
1185 6 ] " 2.6 2912 "
1186 7 B » 20,0 914 "
1187 8 F " 20,6 2908 "
1234 9 F " 19.6 2913 "
1235 10 ) 4 " 20.8 2912 "

NOTES: Gun barrel was cleaned and oiled after first day's firing and was wiped
. free of oil before mond day's firing,

A-Projectiles and barrel uncoated.

B-Projectile bands coated with molybdenum disulfide before firing,

C<Entire projectile coatad with molybdenum disulfide before firing.

D-Barrel initially coated with molybdenum disulfide before firing,

EB-tntire projectile coated and barrel initielly coated with molybdenum disulfide

. bafore firing.

F-Entti’g ig‘rojactne coated and barrel coated before each round with molybdenun
dis .
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NP9-148796 7 April 1952 CONFIDENTIAL
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Three views (120° apart) of recovered 4Omm T1E1l projectile

(varming round). Projectile No. 1170.
Figure 1
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NP9-48797 7 April 1952 CONFIDENTIAL
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Three views (120° apart) of recovered 4Omm T1El projectile

(uncoated p.ojectile and barrel). Projectile No., 1171.
Figure 2
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NP9-48798 7 April 1952 CORFIDENTIAL
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Three views (120° apart) of recovered 4Omm T1El projectile
(uncoated projectile and barrel). Projectile No., 1172.

Figure 3
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¥P9-48799 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm

T1El projectile
(uncoated projectile and barrel). Projectile No. 1173.
Figure 4
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KP9-48800 7 April 1952 CONFIDENTIAL

SECURITY INFORMATION
Three views (120° apart) of recovered 40Omm T1El projectile
ébanglgi projectile coated, uncoated barrel). Projectile
O. .

Figure 5
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NP9-48801
Three views (120° apart) of recovered 4Omm T1El projectile
(vand of projectile coated, uncoated barrel). Projectile

No. 11750
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Figure 6
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NP9-48802 7 April 1952
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Three views (120° apart) of recovered
(band of projectile coated, uncoated barrel).
No. 1176.

Figure 7

LOmm T1E1l projectile

Projectile



NP9-48803 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile
(entire projectile coated, uncoated barrel). Projectile
No. 1177.
Figure 8
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Three views (120° apart) of recovered 40Omm T1El1l projectile
(entire projectile coated, uncoated barrel). Projectile
Ko. 1178.
Figure 9
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Three views (120° apart) of recovered 4Omm T1El1l projectile
(entire projectile coated, uncoated barrel). Projectile
No. 1179.

Figure 10



KP9-48806 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile
(varming round), Projectile No. 1180,
Figure 11
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NP9.-48807 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1181.
Figure 12




NP9-48808 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4+Omm T1El projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1182,

Figure 13



NP9-48809 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1183.
Figure 14
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NP9-48810 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile
(projectile completely coated barrel 1n1tia11y coated for
three round group). Projectiie No.
Figure 15
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NP9-48811 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION
Three views (120°® apart) of recovered 4“Omm T1E1 projectile
(projectile completely coated, barrel initially coated for
three round group). Projectiie No. 1185.
Figure 16



7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

NP9-18812

Three views (120° apart) of recovered 4Omm T1El projectile
barrel 1n1t1a11y coated for

(projectile completely coated
e No. 1186,

Projecti

three round group).
Figure 17



NP9-48813 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three views (120° apart) of recovered 4“Omm T1El projectile
(projectile completely coated, barrel coated). Projectile

No. 1187.
Figure 18



NP9-48814 7 April 1952 CONFIDENTIAL

SECURITY INFORMATION

Three views (120° apart) of recovered 4Omm T1El projectile
(projectile completely coated, barrel coated). Projectile

No. 123k,
Figure 19
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SECURITY INFORMATION
Three views (120° apart) of recovered 4Omm T1El projectile

(projectile completely coated, barrel coated). Projectile
No. 1235. Figure 20
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NPG REPORT NO, 1095

Roumry Fir:l.ug of 40mm Projoctile Coated with Molybdenum Disulfide

- e ® e W e W e s ®

Date
1952 pd,
43 1

I s 3 33
bt
M OWK IO0Wm M

[¥/A
" 2
" 3
LI
" 5
" 6
" 7
" 8
" 9
b 10

* These values are doubtful because of a defective strain gage.

- IR

40mm Barrel No, M1 - 60449, Test of Molybdenmum Disulﬁde
Strain Gage Measurements (Circumfersntially)

Powder: SPDN~-8541; Proj.: TIEl Blunt Nose, Coppor Bands

Strasn in  Strain in  Strain in
Strain in A ins,/in, ,ins,/in, A ins,/in,
A ins./in, at 38150 at 20125 at 270 Copper

at 56175 from muzzle from muzal {iom muzzle Crusher
from muzgzle Pla- ﬁ Prassure
Peak teau Peak teau Peak

W45 260 40 220 375 2.6
465 255 445 230 575 -
e 255 445 225 520 20.3
470 255 465 235 510 20.6
475 240 415 255 575 19.3
415 255  4BC 235 590 19.3
435 245 440 215 555 R
465 250 450 220 500 250% 440%  20.3
45 250 460 250 560 19.1
480 275 315 230 260 240% 445% 21,3
465 255 430 230 505 21.1
465 270 460 e ee . 20.8
470 265 4O 2206 365 325 605*+  19.6
415 ° 260 480 225 605 320% 635 - 21.3
470 255 480 230 580 20.6
450 255 445 230 535 20,0
465 255 A75 230 535 210 600%  20.6
455 255 385 230 405 19.6
45 245 435 230 525 25% 600% 20,8

-.----..O-OCO---n.-h-"~--.

~ {tons)  pemarke

o ™ 3
M MEM OO EE CA0 WHW bk gg

There were no

other strain measurements obtained at the 200 position due to the defoctive

gage.

FOTES: Gun barrel was cleaned and o:llad after first day's firing and was wiped
free of oil before second day's firing,

A-Projectiles and barrel wncoated.

B~Projectile bands coated with molybdenum diaulﬁ.de before firing.
C-Entire projectile coated with molybdenum disulfide before firing,
D-Barrel initially coated with molybdenum d@isulfide before firing,
B-Eatire projoctileo coated and barrol initially coated with molybdenum disulfide

before firing.

F-Bntire projectile coated and barrel coated before each round 'v:lth molybdenum
disulfide,
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‘Rocovery Firing of 40mm Projoctilc
Coatind with Molybdonum Disulfide
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